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Description 

[0001] The present invention relates to the control of 
a domestic appliance and, in particular, to a remote con- 
trol system for the control of a cooking appliance. 
[0002] Traditionally, controls for the operation of a 
cooking appliance such as controls for the heating ele- 
ments of a cooktop surface as found on an electric range 
have been located either on the cooktop surface or on 
a surface which extends vertically from the rear or front 
of the cooktop surface. Each of these locatfons have 
caused problems for either the consumer or the manu- 
facturer. 

[0003] Selectors, such as buttons or knobs, located 
on the cooktop surface are susceptible to the collection 
of dust, food particles and grease thereon and are often 
subjected to intense heat from the proximately located 
heating elements. Usually, such cooktop-positioned 
controls are readily accessible and visible to the opera- 
tor, but, undesirably, may also be accessible to small 
children. Furthermore, such controls detract from the 
space available on the cooktop surface for the heating 
elements and cause the area around the controls to be 
difficult to clean. 

[0004] Many manufacturers of electric ranges place 
the heating element control selectors on a surface ex- 
tending vertically from the rear of the cooktop surface. 
This allows the cooktop surface to be used solely for the 
heating elements and makes the selectors much less 
accessible to children. Such selectors are also suscep- 
tible to collecting dusts, grease and food particles, but 
due to their vertical orientation, may be less affected 
than are cooktop surface positioned controls. However, 
these rear controls pose additional hazards for the op- 
erator as the individual may incur burns or the individu- 
al's clothing may be scorched or set on fire when reach- 
ing over hot heating elements or over spattering or 
steaming foods located on the cooktop in order to adjust 
the controls. Furthermore, rear controls and displays are 
difficult for some operators to see and the vertical orien- 
tation imposes difficulty for some in interpreting the dis- 
plays or the position of selectors. 
[0005] Detached control panels for cooktop surfaces 
have been developed in which the control panel is in- 
stalled in a countertop proximate the cooktop surface 
and communicates via wiring to the cooktop surface. Al- 
though detached control panels are easy to see and al- 
low the cooktop surface to be used solely for the heating 
elements, installation of the detached control panel de- 
creases available countertop surface, is limited by the 
length of cable provided, and increases the manufactur- 
er's costs by the need to provide a means for routing the 
cable from inside or underneath the cooktop surface to 
the detached control panel in a recessed manner. Addi- 
tionally, should the consumer need to replace the cook- 
top surface, expensive countertop remodeling may be 
required to accommodate a new detached control panel 
of a different size and shape or to accommodate a cook- 



top surface having integral controls. 
[0006] The concept of providing a remote control unit 
for a domestic appliance as is provided for many house- 
hold electronic devices such as television receivers, 
s VCRs and stereo systems, is very attractive. Not only 
does a remote control provide the operator with freedom 
of movement while attending to food being cooked on 
the heating elements, but many of the disadvantages of 
cooktop-positioned, rear-positioned, and detached con- 
10 trols are eliminated. Specifically, the controls may be po- 
sitioned such that they are Inaccessible to small children 
and yet are readily accessible and visible to an adult 
operator. Remote control also does not require the op- 
erator to endanger himself/herself by reaching across 

IS hot heating elements or food cooking thereon. Also, re- 
mote controls do not require space on the cooktop sur- 
face, require less cleaning and are easier to clean by 
being removed from the proximity of the heating ele- 
ments, and may be located in a non-hostile environment 

20 thereby resulting in greater flexibility for the manufactur- 
er in the selection of materials used for control and dis- 
play and in reducing the cost of the control. 
[0007] In addition to the above advantages, remote 
control of heating elements on a cooktop surface re- 

^5 quires the provision of several features not necessary 
for the remote control of digital electronic devices such 
as television receivers, VCRs, stereo systems and the 
like. Because the remote control unit for heating ele- 
ments on a cooktop surface may be introduced into a 

30 hostile environment, specifically the heat generated by 
the heating elements, it is desirable to provide a means 
for detecting the hostile environment and for taking pre- 
cautionary steps after such detection. Also, the status 
of the heating elements should be constantly monitored 

3S to ensure proper operation. This, of course, also re- 
quires that the communication link between the remote 
control and the heating elements be monitored to make 
certain that nothing Interferes with the communication 
path and to ensure that the proper signals are being 

40 transmitted and received by both the remote control and 
the heating elements. 

[0008] Remote control of microwave ovens and/or 
convection ovens is disclosed in U.S. Patent Nos. 
4,816,635 and 4,837,414. These remote control units 

45 are similar in operation to commercially available VCR 
control units which are used to read bar codes contain- 
ing information about the television channel and pro- 
gram start and end times (or program length) for televi- 
sion programs whereby the VCR is programmed for re- 

so cording. The controls disclosed in U.S. Patent Nos. 
4,816.635 and 4,837,414 are capable of reading bar 
codes for particular recipes. The bar code designates 
the cooking times and power levels for a particular rec- 
ipe. The bar code information is sent via infrared signals 

55 to the computer or control within the main oven unit. The 
main control unit then interprets those infrared signals 
and controls cooking times and power levels according- 
ly. No means is provided for communication from the 
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main unit control to tlie remote control to ensure proper 
operation of the microwave oven in a continuous man- 
ner, nor is the communication link constantly monitored. 
Thus, the operator is limited to programming via the re- 
mote control. 

[0009] U.S. Patent No. 4,1 31 ,786 discloses a remote 
control unit which is connected via cables or radio fre- 
quency signals to the main control unit for an oven. The 
remote control unit essentially duplicates the control 
panel functions of the oven's main control unit. The re- 
tention of a fully functional integral control panel togeth- 
er with the implementation of a duplicative remote con- 
trol unit is one approach to avoiding the need to provide 
the additional features required for exclusive remote 
control of an oven; however, this approach, due to re- 
dundancy, is expensive to manufacture and defeats 
many of the advantages obtained by eliminating the 
need for integral controls, particularly when directed to- 
ward control of heating elements on a cooktop surface. 
[0010] The provision of a remote control unit as the 
only control unit for heating elements on a cooktop sur- 
face is disclosed in European Patent Application No. 90 
10 44 85.9 (Publication No. 0 388 727 A2). EP 388 727 
discloses a wire free communication means with means 
for detecting an interuption of the communication path. 
The remote control unit of this invention, located in the 
hood above the cooktop surface, communicates via in- 
frared or ultrasonic signals with the heating element 
controller located on or under the cooktop surface. It is 
suggested in European Patent Application No. 90 10 44 
85.9 that two-way communicatran be established be- 
tween the remote control unit and the heating element 
controller such that when an object obstructs the com- 
munication path, the heating element controller sends 
a signal to the remote control to inform the operator of 
the presence of the obstruction. However, this invention 
does not address the problem of an obstruction which 
has not been removed, faulty signals between the re- 
mote control unit and the heating element controller, 
proper operation of the heating elements, or the intro- 
duction of the remote control unit into a hostile environ- 
ment. 

[0011] Thus, it is desirable to provide a remote control 
system for controlling heating elements of a cooking ap- 
pliance which detects the introduction of the remote con- 
trol unit into a hostile environment to thereby prevent 
damage to the remote control unit and to avoid loss of 
control of the heating elements. 

[0012] It is also desirable to provide a remote control 
system for controlling heating elements of a cooking ap- 
pliance wherein the operation of the heating elements 
is constantly monitored. 

[0013] It is also desirable for such a remote control 
system which ensures that proper communication is es- 
tablished at all times between the remote control unit 
and the heating element controller. 
[0014] It is also desirable to provide such a remote 
control system wherein a permanent obstruction in the 



communication path, faulty signal transmission or re- 
ceipt, faulty heating elements, or introduction of the re- 
mote control unit into a hostile environment results in 
the proper shut down of all active heating elements at 
s an appropriate time following the detection of such prob- 
lem. 

[0015] The present invention provides an electronic 
control for a cooking appliance including a remote con- 
trol unit adapted to be located remote from the cooking 

10 appliance in two-way wire-free communication with an 
appliance control unit located proximate the heating el- 
ements of the cooking appliance. Various features are 
provided in the remote control unit, in the appliance con- 
trol unit and in the communication between the two units 

IS to provide numerous advantages over prior remote con- 
trol systems for cooking appliances. 
[0016] The present invention provides an electronic 
control for use with a cooking appliance, comprising: 
a remote control unit adapted to be located remote 

20 from said cooking appliance, said remote control unit in- 
cluding: selection means for selecting the operational 
parameters of said cooking appliance and for generat- 
ing selection signals, processing means for processing 
such selections into a plurality of output signals, first 

25 wire-free communication means for intermittently send- 
ing said output signals and for intermittently receiving 
reply signals, and an appliance control unit, said appli- 
ance control unit including, means for generating said 
reply signals, said second wire-free communication 

30 means operatively connected to said generating means 
for intermittently receiving said output signal and for in- 
termittently sending said reply signals, and switch 
means which, in use is operatively connected to a heat- 
ing element, said switch means being for controlling said 

35 cooking appliance, said switch means operatively con- 
nected to said second wire-free communication means, 
said electronic control further comprising either: timing 
means for measuring the time period between transmis- 
sion of an output-signal and the receipt by said first wire- 

40 free communication means of a subsequent reply sig- 
nal; and warning means for generating a warning signal 
upon the determination of an elapsed time period be- 
tween the transmission of said intermittent output signal 
and the receipt of said intermittent reply signal by said 

^ first wire-free communication means exceeding a first 
predetermined value, means for measuring the total pe- 
riod of time between the receipt by said second wire- 
free communication means of successive error free in- 
termittent output signals; and means for de-energising 

so a heating element of said cooking appliance upon the 
determination of an elapsed total period of time between 
the receipt of successive intermittent output signals by 
said second wire-free communication means exceeding 
a third predetermined value, or alternatively: timing 

ss means for timing the time period between the receipt by 
first wire-free communication means of successive reply 
signals; warning means for generating a warning signal 
upon the determination of an elapsed time period be- 
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tween the receipt of successive intermittent reply sig- 
nals exceeding a second predetermined value; means 
for measuring the total period of time between the re- 
ceipt by said second wire-free communication means of 
successive error free intermittent output signals; and 
means for de-energising a heating element of said cook- 
ing appliance upon the determination of an elapsed total 
period of time between the receipt of successive Inter- 
mittent output signals by said second wire-free commu- 
nication means exceeding a third predetermined value. 



BRIEF DE SCRIPTION OF THE DRAWIMQS 

[0017] The above-mentioned and other features and 
advantages of this invention, and the manner of attain- 
ing them, will become more apparent and the invention 
will be better understood by reference to the following 
description of the embodiments of the invention taken 
In conjunction with the accompanying drawings, where- 
in: 

Figure 1 is a perspective view of one embodiment 
of the cooking appliance and remote control unit of 
the present invention; 

Figure 2 is a top view of one embodiment of the in- 
put and display means of the remote control unit as 
shown in Fig. 1; 

Figure 3 is a block diagram of the remote control 
unit and cooking appliance of the present invention; 
Figure 4 is a table illustrating one embodiment of 
the bit coding format of the remote output signal 
transmitted from the remote control unit to the ap- 
pliance control unit; 

Figure 5 is a table illustrating one embodiment of 
the bit coding format of the reply signal transmitted 
from the appliance control unit to the remote control 
unit in response to the remote output signal of Fig. 4; 
Figure 6 is a schematic diagram of one embodiment 
of the circuitry resident in the appliance control unit 
of the present invention for the left front heating el- 
ement of a cooking appliance; and 
Figure 7 is a partial schematic diagram of one em- 
bodiment of the remote control unit of the present 
invention. 

[0018] Corresponding reference characters indicate 
corresponding parts throughout the several views. The 
exemplifications set out herein illustrates one preferred 
embodiment of the invention, in one form, and such ex- 
emplifications are not to be construed as limiting the 
scope of the invention in any manner 
[001 9] Referring now to the drawings and particularly 
to Fig. 1 , there is shown a perspective view of one em- 
bodiment of the remote control unit and cooking appli- 
ance according to the present invention. In this embod- 
iment, glass ceramic cooktop surface 20 having first, 
second, third and fourth heating elements 22, 24. 26 and 
28. respectively, is disposed within a cutout in counter- 



top 30. Located beneath cooktop surface 20 is appli- 
ance control unit 32 which includes switch means (see 
Fig. 6) operatively connected to heating elements 22, 
24. 26 and 28 to control the cooking appliance, and, 
5 more particularly, to energize, control the power levels,' 
and de-energize heating elements 22, 24, 26 and 28. 
[0020] In this embodiment, remote control unit 34. 
which communicates via wire-free communicatbri 
means with appliance control unit 32 and which is adapt- 
10 ed to be located remote from cooktop 20 of the cooking 
appliance, rests on bracket 36 which is affixed to over- 
head cabinet 38. The provision of bracket 36 allows re- 
mote control unit 34 to be stored out of the reach of chil- 
dren when remote control unit 34 is not in use. Further- 
'5 more, an automatic shutoff feature discussed herein, 
may be incorporated in remote control unit 34 such that 
under certain conditions it may command appliance 
control unit 32 to shut off all heating elements 22. 24, 
26 and 28 and the power to remote control unit 34 may 
^0 be disconnected. 

[0021] It will be appreciated that the cooking appli- 
ance of the present invention need not be limited to a 
cooktop surface installed within a countertop as illustrat- 
ed in Fig. 1 Appliance control unit 32 and remote control 
2S unit 34 may also be used to control the heating elements 
found on an electric range or the heating element of an 
electric oven. It will also be appreciated that various 
types of wire-free communication between remote con- 
trol unit 34 and appliance control unit 32 may be em- 
30 ployed. The use of an infrared beam as the communi- 
cation means is consistent with the provision of a glass 
ceramic cooktop surface as illustrated in Fig. 1 . Howev- 
er, ultrasonic or radio frequency communication means 
may also be utilized. 
35 [0022] Figure 2 shows a top view of one embodiment 
of the input and display means of the remote control unit 
as shown in Fig. 1 . Control panel 40 includes membrane 
keyboard 42 having LCD display 44 centered thereon. 
In this embodiment, membrane keyboard 42, a selection 
40 means for selecting the operational parameters of the 
cooking appliance, including power levels for each heat- 
ing element, and for generating selection signals con- 
taining such operational parameters, comprises four 
sets of similar keys, one set for each heating element of 
^ the cooking appliance. The labels LEFT REAR RIGHT 
REAR. LEFT FRONT and RIGHT FRONT correspond 
to first, second, third and fourth heating elements 22, 
24. 26 and 28. respectively, as shown in Fig. 1. For the 
LEFT REAR or first heating element 22, depression of 
^0 on-off key 46 enables the use of the power level keys 
48 and 50. If key 48 or 50 is pressed within ten seconds 
after pressing the on/off key 46, key 46 switches the 
power on and off to first heating element 22. When pow- 
er to first heating element 22 is on, depressing power 
^ level increase key 48 Increases the amount of power 
applied to first heating element 22 and depressing pow- 
er level decrease key 50 decreases the amount of power 
applied to first heating element 22. Disposed on LCD 
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display 44 is first burner display 52 which provides in- 
formation to the user regarding the power level applied 
to first heating element 22. Should no power be applied 
to first heating element 22, first burner display 52 will 
not provide power level information. As power level in- 
crease key 48 is depressed, pie-shaped sections of first 
bumer display 52 are lit, beginning at the label LO, mov- 
ing clockwise through the label MED. to the label HI. In 
this embodiment, nine (9) power levels may be set for 
first heating element 22. In this manner, the user may 
ascertain the power level applied to first heating element 
22 according to the selections made through the selec- 
tion membrane keyboard 42 of remote control panel 40. 
It will be appreciated by those skilled in the art that sim- 
ilar selection means or keys are provided for each heat- 
ing element of the cooking appliance of the present in- 
vention and that all operate in a similar manner. 
[0023] In addition to burner displays such as first burn- 
er display 52, messages regarding the operating condi- 
tion of the cooking appliance may be displayed on LCD 
display 44. Illustrated in Fig. 2 are four messages: 
BLOCKED SENSOR, Dl AG CONTROL COOKTOP OK, 
HI CONTROL TEMP, and BATTERY. Each of these 
messages is explained in greater detail hereinbelow. 
[0024] It will be appreciated that the input and display 
means of the present invention need not be limited to 
membrane keyboard 42 and LCD display 44 as illustrat- 
ed in Fig. 2, although the advantages of the embodiment 
of Fig. 2 are evident in that the surface of remote control 
panel 40 is easy to clean, easy to use and is comprised 
of reliable components. Furthermore, LCD display 44 
consumes little battery power. For example, dials such 
as those traditionally employed on electric ranges or 
cooktops may be utilized to allow the user to set the de- 
sired power levels of heating elements 22, 24, 26 and 
28. Also, the position of such dials or, alternatively, an 
array of LEDs may be utilized to Indicate the actual pow- 
er level of heating elements 22, 24, 26, and 28 or to pro- 
vide information to the user in terms of the operating 
condition of the cooking appliance. 
[0025] Referring now to Fig. 3, there is shown a block 
diagram of the remote control unit and cooking appli- 
ance of the present Invention. Remote control unit 34 
includes input selection means 54, such as membrane 
keyboard 42 of the embodiment of Fig. 2, for selecting 
the operational parameters of the cooking appliance 
and for generating selection signals. Selections re- 
ceived by selection means 54 are provided to processor 
56 which, in turn, processes such selections into a plu- 
rality of output signals 58 including a start signal, a sig- 
nal identifying the manufacturer of remote control unit 
34 and a signal identifying the model of remote control 
unit 34. Output signals 58, one embodiment of which is 
shown in Fig. 4, may also include a signal identifying the 
mode of remote control unit 34 such as command mode, 
wherein remote control unit 34 is set to command a 
change in the desired power level of one or more heating 
elements of the cooking appliance, or a diagnostic mode 



wherein a diagnostic test, such as is discussed herein- 
below, is to be performed by remote control unit 34. Fur- 
thermore, remote output signals 58 may include a signal 
representing the desired power level of one or more 
s heating elements and a first checksum signal. 

[0026] Output signals 58 are transmitted by first wire- 
free communication means 60 to processor 62 of appli- 
ance control unit 64. Processor 62 includes second 
wire-free communication means 66 for sending and re- 
ceiving signals, including the receipt of remote output 
signals 58 from remote control unit 34. Operatively con- 
nected to processor 62 is switch means 68 which Is in 
turn connected to first, second, third and fourth heating 
elements 22, 24, 26 and 28, respectively. Switch means 
68 controls, i.e. . activates to a particular power level and 
deactivates, heating elements 22, 24. 26 and 28 based 
on output signals 58 received from remote control unit 
34 via second wire-free communication means 66 of 
processor 62. 

[0027] According to the present invention, appliance 
control unit 64 Is also operable in a reply mode wherein 
in response to the receipt of remote output signals 58. 
appliance control unit 64 via processor 62 provides a 
reply to remote control unit 34 via reply signals 70. Thus, 
processor 62 serves as a means for generating reply 
signals 70. Reply signals 70 include a start signal, a sig- 
nal identifying the manufacturer of the cooking appli- 
ance and a signal identifying the model of the cooking 
appliance. Reply signals 70, one embodiment of which 
is shown in Fig. 5, may also include a signal represent- 
ing the status of operation, such as associated with a 
cooking mode or diagnostic mode, of the cooking appli- 
ance as well as a second checksum signal. 
[0028] During operation of the cooking appliance ac- 
cording to the present invention, remote output signals 
58 are transmitted from first wire-free communication 
means 60 of remote control unit 34 to second wire-free 
communication means 66 of processor 62 of appliance 
control unit 64. Reply signals 70 are then generated by 
processor 62 of appliance control unit 64 in response to 
receipt of remote output signals 58. Reply signals 70 in- 
dicate the operating condition of the cooking appliance 
such as the mode of operation of the cooking appliance 
and whether or not the cooking appliance is operating 
properly. After being generated, reply signals 70 are 
transmitted to first communications means 60 of remote 
control unit 34 by second wire-free communication 
means 66 of appliance control unit 64. Thereafter, re- 
mote signals 70 may be sent to processing means 56 
and if. for example, an error is detected, a message may 
be sent to display means 72 such as LCD display 44 of 
the embodiment of Fig. 2. In addition to providing a 
warning signal such as a message on display means 72 
or the activation of alarm BEEPER (see Fig. 7), heating 
elements 22, 24, 26 and 28 may be deactivated. Deac- 
tivation may be performed as directed by appliance con- 
trol unit 64 or through the provision of output signal 58 
from remote control unit 34 to appliance control unit 64 
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containing an instruction to deactivate heating elements 
22, 24, 26 and 28 as discussed herein. 
[0029] It will be appreciated that the electronic remote 
control of the present invention provides many advan- 
tages to the consumer Not only may a user operate the 
cooking appliance from a remote location, but the re- 
mote control unit may be kept out of the reach of chikjren 
and away from hot heating elements or splattering or 
steaming foods cooking thereon. From the manufactur- 
er's perspective, greater flexibility results in the selec- 
tion of materials used for the remote control unit as the 
unit need not reside in a hostile, potentially high temper- 
ature, environment. It will also be appreciated that the 
provision of two-way communication between remote 
control unit 34 and appliance control unit 64 provides a 
vehicle for the provision of various features not found In 
many remotely controlled electronic devices. For exam- 
ple, by transmitting the manufacturer and model of re- 
mote control unit 34 to appliance control unit 64 and by 
transmitting the manufacturer and model of the cooking 
appliance from appliance control unit 64 to remote con- 
trol unit 34, one may be certain that the appropriate re- 
mote control unit Is used with the appropriate, matched 
cooking appliance. 

[0030] Referring now to Fig. 4, there is shown a table 
illustrating one embodiment of the bit coding format for 
the remote output signal. In this embodiment, the select- 
ed power levels for all four heating elements are sent in 
two packets of eight (8) bits each, the first four (4) bits 
of which represent the power levels selected for a front 
heating element and the last four (4) bits of which rep- 
resent the power levels selected for a rear heating ele- 
ment. The first checksum is the complement of the sum 
of the Mode Code, Left Front and Left Rear Power Code 
and the Right Front and Right Rear Power Code. 
[0031] Fig. 5 shows a table illustrating one embodi- 
ment of the bit coding format of the reply signal trans- 
mitted from the appliance control unit to the remote con- 
trol unit in response to the remote output signal of Fig. 
4. In this embodiment, the eight (8) bits of the Status 
Code are comprised of four (4) bits comprising an error 
code used to indicate whether or not the four (4) heating 
elements are operating properly and four (4) bits which 
provide an appliance error indicating whether the cook- 
ing appliance is working without error, the validity of the 
output signals received by appliance control unit 64 or 
other related error detection. The second checksum is 
the complement of the Status Code in this embodiment. 
[0032] In one embodiment of the present invention, 
upon depression of a key on remote control panel 40 as 
shown in Fig. 2, output signals 58 are transmitted inter- 
mittently to appliance control unit 64. Intermittent trans- 
mission is preferred to limit the amount of power re- 
quired from such transmission. This is particularly im- 
portant in view of the fact that remote control unit 34 is 
powered by batteries (see Fig. 7), and, therefore, battery 
life Is extended when intemnittent ratherthan continuous 
transmission Is utilized. Similarly, remote control unit 34 



Is poised to receive reply signals 70 generated and 
transmitted by appliance control unit 64 Intermittently as 
well. A time inten/al of 2 seconds is considered appro- 
priate for such intermittent transmissions. 
5 [0033] It will be appreciated that the actual codes or 
bit patterns used to represent the data transmitted and 
received by remote control unit 34 as illustrated in Figs. 
4-5 are a matter of design choice. For example, four (4) 
bits may be utilized to represent 16 available power lev- 
10 els for a particular heating element, or four (4) bits may 
be utilized but are limited to the binary value 1001 rep- 
resenting only nine (9) available power levels as illus- 
trated in Figs. 1-2. 

[0034] During wire-free communication, the potential 
1^ exists for the communication path between remote con- 
trol unit 34 and appliance control unit 64 to be interrupt- 
ed or for the signals therebetween to become corrupted. 
Interruption of the communication may be caused by the 
presence of the user or some object, for example In the 
^0 communication path between transmitter and receiver 
Improper operation of the system or interference caused 
by another wire-free device using the same frequency 
may corrupt the signal. Thus, it is desirable for the sys- 
tem, including remote control unit 34 and appliance con- 
^5 trol unit 64, to constantly monitor the integrity of such 
signals and to ensure that signals are being transmitted 
and received as expected. 

[0035] With regard to interruption of the communica- 
tion path between remote control unit 34 and appliance 
30 control unit 64, in one embodiment of the present inven- 
tion, processor 56 senses as a means for repetitively 
generating output signal 58 at predefined time intervals 
such as every two (2) seconds. Processor 62 serves as 
a means for repetitively generating reply signal 70 at 
35 predefined time intervals in response to output signal 
58. Processor 56 of remote control unit 34 senses as a 
timing means for timing the time period between the re- 
ceipt by first wire-free communication means 60 of suc- 
cessive reply signals 70. During operation, output signal 
^0 58 is generated by processor 56 after the passage of 
each predefined time interval and Is transmitted by first 
wire-free communication means 60. Receiving output 
signal 58 at second wire-free communication means 66, 
processor 62 of appliance control unit 64 generates re- 
4S ply signal 70 in response to output signal 58. Reply sig- 
nal 70 is transmitted from second wire-free communica- 
tion means 66 and reply signal 70 is received at first 
wire-free communication means 60. Timing means or 
processor 56 then measures the time period between 
^0 the transmission of output signals 58 from first wire-free 
communication means 60 and the receipt of reply sig- 
nals 70 at first wire-free communication means 60. 
Should the time measured by processor 56 exceed a 
predefined value, such as five (5) seconds (average) for 
^ a two (2) second intermittent time inten/al, alarm BEEP- 
ER (see Fig. 7) may be sounded to provide the user with 
a warning signal. Another method of testing is to test for 
a predetermined number e.g. three (3) of consecutive 
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error free transmissions. The predefined value sfiould 
be such that it pernr)its for the occasional momentary ob- 
struction as may be caused by a hand or an arm passing 
through the communication path without activating a 
warning means, such as alarm BEEPER, to generate a 
warning signal. The provision of a warning signal per- 
mits the user to rectify the situation, i.e., to remove the 
object which is obstructing the communication path be- 
tween remote control unit 34 and appliance control unit 
64. In addition, or as an alternative, to sounding alarm 
BEEPER, a warning message may be displayed with 
display means 72 of remote control unit 34. Referring to 
Fig. 2, the message BLOCKED SENSOR serves this 
purpose. 

[0036] Corruption of either output signals 58 or reply 
signals 70 should have a similar result to an obstruction 
or interruption of the communication path. As discussed 
above, reply signal 70 includes a Status Code wherein 
one or more bits may provide an indication to remote 
control unit 34 that output signals 58 received by appli- 
ance control unit 64 are faulty or corrupt. Such a deter- 
mination may be made by comparing the value of the 
checksum portion of output signals 58 to the comple- 
ment of the sum of the Mode Code, Left front and Left 
Rear Power Code and the Right Front and Right Rear 
Power Code of output signal 58. If unequal, output sig- 
nals 58 are corrupt. Corruption may also be determined 
should part of the signal not be transmitted or should the 
values of the signal be out of range. Similarly, corruption 
of reply signal 70 may be determined by processing 
means 56 of remote control unit 34. In the event that an 
error occurs, and is present for a predetermined period 
of time, such as 30 seconds, switch means 68 of appli- 
ance control unit 64 is commanded by either remote 
control unit 34 or appliance control unit 64 to de-ener- 
gize heating elements 22, 24, 26 and 28 of the cooking 
appliance. Specifically, processor 56 generates output 
signals 58 including selections which indicate the power 
levels to which heating elements 22, 24, 26 and 28 are 
to be deactivated. Such output signals 58 are transmit- 
ted by first wire-free communication means 60 to sec- 
ond wire-free communication means 66 whereupon 
switch means 68 deactivates all heating elements 22, 
24, 26 and 28. Altemately processor 62 may include 
means for timing the receipt of successive output sig- 
nals 58. Shoukj a predefined amount of time, such as 
thirty (30) seconds, be exceeded between the receipt of 
successive output signals 58. processor 62 may instruct 
switch means 68 to deactivate all heating elements 22. 
24, 26 and 28. 

[0037] It will be appreciated that any other error con- 
dition as may be communicated via reply signal 70 or 
detected by remote control unit 34 may result in switch 
means 68 de-energizing heating elements 22, 24, 26 
and 28. Processor 62 generates reply signals 70 having 
an error code. When reply signals 70 are received by 
first wire-free communication means 60 and an error In 
reply signals 70 is detected by processor 56, processor 
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56 may generate output signals 58 including selections 
for deactivating heating elements 22, 24, 26 and 28. 
Such output signals 58 are transmitted from first wire- 
free communication means 60 and received by second 

5 wire-free communication means 66. Switch means 68 
then deactivates heating elements 22, 24. 26 and 28 ac- 
cording to the selections contained in output signals 58. 
Also, an alarm may be sounded should the error be one 
which deserves the user's attention or which the user 

10 may be able to resolve. In addition, remote control unit 
34 may display with display means 72. as appropriate, 
the detected error. 

[0038] Remote control unit 34 of the present invention 
also provides a means for determining the operative 

IS condition of first wire-free communication means 60 
when the type of wire-free communication used is infra- 
red and when cooktop surface 20. such as shown in Fig. 
1, Is glass ceramic or infrared reflective. Specifically, 
processing means 56 of remote control unit 34 com- 

20 pares output signals 58 transmitted by first wire-free 
communication means 60 to signals transmitted by first 
wire-free communication means 60, reflected from 
glass ceramic cooktop surface 20 and received by first 
wire-free communication means 60. Output and reflect- 

2S ed signals may be compared in totality for a match of all 
elements of each signal, or, when a checksum is includ- 
ed in such a signal, the checksums alone of the respec- 
tive signals may be compared. In this manner, the op- 
erative condition of first infrared communication means 

30 60 may be determined by remote control unit 34. Thus, 
the method used to diagnose the operative condition of 
first infrared communication means 60 requires gener- 
ating output signals 58, transmitting output signals 58. 
receiving reflected signals reflected from glass ceramic 

35 cooktop 20, and comparing output signals 58 to reflect- 
ed signals to determine the operative condition of infra- 
red communication means 60. 

[0039] Similarly, the operative condition of first and 
second wire -free communication means 60 and 66 re- 

40 spectively, may be determined by the electronic control 
of the present invention. In this instance, output signals 
58 generated by processor 56, are transmitted from first 
wire-free communication means 60 to second wire-free 
communication means 66 and reply signals 57 are then 
generated by processor 62. Reply signals 70 are trans- 
mitted from second wire-free communication means 66 
to first wire-free communication means 60. Processor 
means 56 compares output signals to reply signals 70 
or the respective checksums of each to determine 

50 whether both first and second wire-free communication 
means, 60 and 66, are operating properly. 
[0040] It will be appreciated that should infrared com- 
munication be utilized and if the results of the first diag- 
nostic test for testing the operating condition of first wire- 

55 free communication means are favorable, and if the re- 
sults of the second diagnostic test are unfavorable. It Is 
most likely that second wire-free communtoatlons 
means 66 is not operating properly. It will be further ap- 



EP 0 619 569 B1 



7 



13 



EP 0 619 569 B1 



14 



preciated that the user may be informed of the results 
of both diagnostic tests as is illustrated in Fig. 2 by the 
messages DIAG, CONTROL. COOKTOP and OK found 
in the center of LCD display 44. If, for example, the first 
and second diagnostic tests are performed upon initia- 
tion of remote control unit 34, in that order, if the results 
of the first diagnostic test are favorable, the total mes- 
sage DIAG CONTROL OK is displayed. Similarly, 
should the results of the second diagnostic test be fa- 
vorable, the total message DIAG COOKTOP OK is dis- 
played. Should the results of the first diagnostic test be 
unfavorable, the message DIAG CONTROL Is flashed 
with a 50% duty cycle with a one (1 ) second period and 
the second diagnostic test Is not performed. 
[0041] Referring now to Fig. 6, there is shown a sche- 
matic diagram of the circuitry resident in the appliance 
control unit of the present invention for the left front heat- 
ing element of a cooking appliance. This circuit provides 
a means for detecting the occurrence of a component 
failure within the circuit so that the activation of the heat- 
ing element may be prevented in the event of such a 
failure. In this embodiment, first and second power 
switching devices, triac Q1 and single pole relay K1 , re- 
spectively, are in series thereby requiring both triac Q1 
and relay K1 to be "on" to activate the heating element. 
Resistor network R9, R23 and R24 comprise a redun- 
dancy detection circuit which enhances the probability 
that the heating element will be turned off should a fail- 
ure occur, and decreases the probability that a heating 
element will be left on or powered with no means to con- 
trol the heating element. Specifically, failure of the first 
and second power switching devices, Q1 and K1 . as de- 
tected by detection means or resistor network R9, R23 
and R24, results in deactivation of the left front heating 
element via the element switch means circuitry compris- 
ing first and second power switching devices, Q1 and 
K1 , and resistor network R9, R23 and R24. If relay K1 
is shorted, resistor R9 and parallel connected resistor 
R23 form a voltage divider with resistor R24 to thereby 
reduce the signal to a level which is compatible with mi- 
croprocessor U1 . During the negative half -line cycle, de- 
tection is not possible as the input to microprocessor U1 
is negative. To prevent damage to microprocessor U1 
during the negative half-line cycle, microprocessor U1 
has internal diode clamping to Vss. However, when the 
line becomes positive, a sinusoidal signal is applied to 
INPUT 1 of microprocessor U1 which also has internal 
diode clamping VDD to prevent excessive positive volt- 
ages from damaging input to microprocessor U 1 . Be- 
cause input INPUT 1 Is only acted upon during the "off- 
time of the heating element, such a sinusoidal condition 
during the "off time of the heating element is detection 
of an inconsistent condition for relay K1 's contacts ver- 
sus the coil status and prevents triac Q1 and relay K 
from being turned on. 

[0042] If triac Q1 is shorted, resistor R23 forms a volt- 
age divider with resistor R24. Because triac Q1 must be 
referenced to the line, snubber SNUB1 is also in the de- 



tection loop. Placing snubber SNUB1 across triac Q1 
does not interfere with the intended functionality of the 
circuitry as it does not pass direct current. Placing such 
a snubber across relay K1, however, could cause prob- 
s lems as there may appear to be a defective relay due to 
the AC signal passed by the snubber A positive input is 
always present at input INPUT 1 of microprocessor U1 
when triac Q1 is conducting, regardless of whether the 
line is positive or negative, as the 5 volt supply serves 
10 as the excitation signal in this case. Thus, if triac Q1 is 
shorted, the resistor divider network divides the 5 volt 
supply by two and applies it to Input INPUT 2 of micro- 
processor U1 representing a "high" condition at INPUT 
2, signifying a failure has been detected. 
IS [0043] In this embodiment, eight channel driver U2 is 
used to drive four (4) relays and four (4) triacs as may 
be required for a total of four (4) heating elements. Use 
of driver U2 assists In minimizing the manufacturer's 
cost of the system, however, its use introduces the pos- 
20 sibility that a triac or relay for a particular heating ele- 
ment could be turned "on" if the appropriate outputs of 
driver U2 were shorted low To address this problem, a 
second driver, Q7 and Q8 combined, supplies driver U2 
with the unregulated voltage necessary for operation 
^5 and output OUT1 of microprocessor U1 enables driver 
U2 when an element is required to be turned "on." 
[0044] To minimize the cost of the required DC power 
supply, pulsing of triac Q1 and relay K1 coils Is employed 
In this embodiment. When triac d Is to be turned on, a 
30 250 microsecond voltage pulse is applied to the gate of 
triac Q1 via a line zero-cross provided by resistor RIO. 
The drive pulse is provided by output OUT3 of micro- 
processor U1 and is level shifted by drive U2. Similarly, 
a drive pulse active for 1 .25 ms and off for 0.75 ms is 
35 provided by output OUT 2 of microprocessor U1 and is 
applied to relay K1 coil via driver U2 when relay K1 is to 
be turned on. The on and off times of relay K1 are cho- 
sen to provide an RMS value to relay K1 coil which is 
equal to the coil DC voltage rating. Diode D1 across re- 
40 lay K1 coll prevents the contact of relay K1 from opening 
during the off time of the applied signal. 
[0045] In addition to the protection provided by the cir- 
cuitry of Fig. 6, a watch dog timer as is well known In the 
art is run on microprocessor U1 to prevent an unintend- 
45 ed software loop from applying the pulsed signal to the 
driver lines. 

[0046] Should resistor network R9, R23. R24 detect 
a failure in one of the first and second power switching 
devices, Q1 and K1 , second processor means, proces- 

so sor U1. operatively connected to resistor network R9, 
R23 and R24 generates an error code which is trans- 
mitted as a portion of an appliance error signal via sec- 
ond wire-free communication means 66 (see Fig. 3) to 
first wire-free communication means 60 of remote con- 

ss trol unit 34. The appliance control disables both power 
switching drivers If a triac or relay is shorted. Therefore 
if the LF circuitry is defective, the LF element will be dis- 
abled. This happens independently of the remote in the 
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normal operating nnode. Upon receipt of an appliance 
error signal containing the error code, a warning may be 
generated with either alarm BEEPER (see Fig. 7) or 
through display of a message on display 72 of remote 
control unit 34. 5 
[0047] it will be appreciated that most of the circuitry 
of Fig. 6 may be repeated for a cooking appliance having 
more than one heating element. Because driver U2 sup- 
ports four (4) heating elements, it need not be repeated. 
Similarly the same microprocessor U1, voltage regula- 
tor, and voltage supplies may be shared by more than 
one heating element. 

[0048] It will also be appreciated that the circuitry il- 
lustrated in Fig. 6 provides a cost effective control for 
the heating elements of a cooking appliance having re- 
dundancy in the C detection of errors. In this manner, 
there is little opportunity for uncontrolled operation of a 
heating element. It will be further appreciated that two 
relays may be placed in series rather than a relay in se- 
ries with a triac as disclosed in this embodiment to 
achieve the same results. 

[0049] Referring now to Fig. 7, there is shown a partial 
schematic diagram of one embodiment of the remote 
control unit of the present invention. Microprocessor U1 
such as the uPD7202GF manufactured by NEC Corpo- 
ration, is operative ly connected to LCD Display 44 and 
to keyboard 42 for display of messages and power level 
status to the user and for acceptance of user selected 
operational parameters. Also, infrared receiver IR1 is 
connected to microprocessor U1 for receiving reply sig- 
nals from the appliance control unit. A transmitter for 
sending signals to appliance control unit 64 from remote 
control unit 34 is also operatively connected to micro- 
processor U1. Such a transmitter is simply an infrared 
LED diode IR XMTR buffered with a transistor. Infrared 
transmitting LED diode IR XMTR should have a wide 
transmission pattern as the distance between remote 
control unit 34 and appliance control unit 64 is generally 
small. A pulse-modulated carrier frequency, such as that 
generated by XTAL1, of 38 KHZ is sufficient to drive in- 
frared transmitter IRXMTR. Alarm BEEPER sen/es as 
an audible alarm as may be sounded when the user is 
to be alerted of an error such as the presence of an ob- 
struction in the communication path between remote 
control unit 34 and appliance control unit 64. 
[0050] Remote control unit 34 also provides two sen- 
sor means for sensing a predefined environmental con- 
dition and for taking appropriate action upon the detec- 
tion of such an environmental condition. One such sen- 
sor means is remote temperature sensor RTS for sens- 
ing a high temperature condition. Should remote control 
unit 34 be introduced into a hostile, high temperature 
environment, such as in proximity to the heating ele- 
ments of the cooking appliance or to an appliance of an 
excessive temperature, such as a toaster, a warning sig- 
nal may be generated by alarm BEEPER, serving as a 
waming means. Display 44 may also serve as a means 
for generating a warning signal displaying the message 



HI CONTROL TEMP is illustrated in Fig. 2. 
[0051] Remote control unit is permanently mounted 
in the bracket. In use, the remote slides into a viewable 
position via slots in the bracket. When the remote is in 
the "retracted" or non-operating position, a gravity 
switch disconnects the battery. The "retracted" position 
also saves space above the countertop since in this po- 
sition it hangs down only about 1" below the bottom of 
the kitchen cabinet. The gravity switch also allows a fea- 
ture to be implemented which instantly turns off all ele- 
ments as soon as the remote is pushed up into Its non- 
operating position. This allows a convenient and quick 
"panic" off. Since the battery is disconnected in this po- 
sition, charge stored in a capacitor Is used to drive the 
base of the IR transmitter buffer transistor. The charge 
is ample to send one complete "off" transmission to the 
cooktop before the energy is exhausted. Thus, if three 
elements are on, and it is desired to turn them all off, the 
user just pushes the remote Into its "hidden position". 
Without this feature, the 3 "on/off" keys corresponding 
to each element would need to be pressed to turn off all 
elements. Since at this point, all cooking has ceased, 
the user would most likely push the remote into its "hid- 
den position" anyway. 

[0052] Automatically shutting off the power to remote 
control unit 34 is desirable for two reasons. First, the life 
of batteries powering remote control unit 34 is extended 
since no power is consumed when remote control unit 
34 Is not in use. Second, the operation of remote control 
unit 34 is prevented when display 44 of remote control 
unit 34 Is not visible or legible due to its nearly upright 
position. 

[0053] In addition to disconnecting power from remote 
control unit 34 in the event of the occurrence of a pre- 
defined environmental condition such as the orientation 
of remote control unit 34, it is desirable to first deactivate 
any heating element of the cooking appliance which 
might be activated at the time the condition is sensed. 
To accomplish this objective, microprocessor U1 , oper- 
atively connected to remote temperature sensor RTS 
and to gravity switch S1 3, generates an error code. The 
error code Is transmitted via transmitter I R XMTR to sec- 
ond wire-free communication or receiver means 66 (see 
Fig. 3) of appliance control unit 64. Upon receipt of a 
signal including such an error code, element switch 
means 68 deactivates whichever of first, second, third 
or fourth heating elements 22. 24, 26 or 28, respectively, 
which is activated at the time such a output signal is re- 
ceived. A similar action Is generated when the remote 
control unit senses an abnormally high temperature. 
[0054] It wilt be appreciated that other sensor means 
may be provided for the detection of a hostile environ- 
mental condition. For example, a sensor capable of 
measuring humidity may be used to avoid placement of 
remote control unit 34 In proximity to a humid environ- 
ment as may be found near a pan of boiling liquid or 
near the sink in a kitchen. It will be further appreciated 
that various combinations of the generation of a waming 
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signal, powering off of heating elements 22. 24 26 and 
28. and powering off of remote control unit 34 may be 
desirable depending on the particular environmental 
condition sensed and the implications or possible con- 
sequences of its detection. 

[0055] It will be further appreciated by those of skill in 
the art that the provision of remote control unit 34 with 
remote temperature sensor RTS allows the manufactur- 
er to utilize components for control of the cooking appli- 
ance that might othenwise be inadequate to withstand 
the heat generated by the heating elements of the cook- 
ing appliance should the controls be positioned proxi- 
mate to the heating elements. This helps to reduce man- 
ufacturing costs. Inaddition. remote temperature sensor 
RTS assists in preventing damage to remote control unit 
34 as the user is both audibly and visually informed of 
the potential problem of the introduction of remote con- 
trol unit 34 being introduced into a hostile environment. 
[00561 Remote control unit 34 further includes a low 
battery detection circuit as shown in Fig. 7. In response 
to battery power falling below a predefined threshold 
the rriessage BATTERY, as seen in Fig. 2. is displayed 
on LCD display 44. Such a predefined threshold should 
be set to altow ample operation time before microproc- 
essor U1 is reset so that meal preparation will not inad- 
vertently be terminated due to a low battery condition 
[0057] While this invention has been described as 
having a preferred design, the present invention can be 
further modified within the scope of this disclosure This 
application is therefore intended to cover any variations 
uses, or adaptations of the invention using its general 
principles. Further, this application is intended to cover 
such departures from the present disclosure as come 
within known or customaiy practice in the art to which 
this invention pertains and which fall within the limits of 
the appended claims. 
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means for generating said reply signals (70). 
said second wire-free communication means 
(66) operatively connected to said generating 
means for intermittently receiving said output 
signal (58) and for intermittently sending said 
reply signals (70); and 

switch means (68) which, in use is operatively 
connected to a heating element (22), said 
switch means (68) being for controlling said 
cooking appliance, said switch means (68) op- 
eratively connected to said second wire-free 
communication means (66); said electronic 
control further comprising either: 
timing means for measuring the time period be- 
tween transmission of an output-signal (58) and 
the receipt by said first wire-free communica- 
tion means (60) of a subsequent reply signal 

warning means (57) for generating a warning 
signal upon the determination of an elapsed 
time period between the transmission of said 
intermittent output signal (58) and the receipt 
of said intermittent reply signal (70) by said first 
wire-free communication means (60) exceed- 
ing a first predetermined value; 
means for measuring the total period of time be- 
tween the receipt by said second wire-free 
communication means (66) of successive error 
free intermittent output signals (58); and 
means for de-energising a heating element (22) 
of said cooking appliance upon the determina- 
tion of an elapsed total period of time between 
the receipt of successive intermittent output 
signals (58) by said second wire-free commu- 
nication means (66) exceeding a third prede- 
termined value; 



Claims 



or alternatively: 



1. 



40 



An electronic control for use with a cooking appli- 
ance, comprising: 

a remote control unit (34) adapted to be located 
remote from said cooking appliance; 4s 
said remote control unit (34) includirig: 
selection means (48, 50) for selecting the op- 
erational parameters of said cooking appliance 
and for generating selection signals; 
processing means (56) for processing such se- so 
lections into a plurality of output signals (58); 
first wire-free communication means (60) for in- 
temiittently sending said output signals (58) 
and for intemiittently receiving reply signals 
(70); and 



55 



an appliance control unit (32). said appliance 
control unit (32) including: 



timing means for timing the time period be- 
tween the receipt by first wire-free communica- 
(70) "^^^"^ successive reply signals 

waming means (57) for generating a warning 
signal upon the determination of an elapsed 
time period between the receipt of successive 
intemnittent reply signals (70) exceeding a sec- 
ond predetermined value; 
means for measuring the total period of time be- 
tween the receipt by said second wire-free 
communication means (66) of successive error 
free intermittent output signals (58); and 
means for de-energising a heating element (22) 
of said cooking appliance upon the determina- 
tion of an elapsed total period of time between 
the receipt of successive intermittent output 
signals (58) by said second wire-free commu- 
nication means (66) exceeding a third prede- 
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termined value. 

2. The electronic control according to claim 1 wherein 
said warning means (57) is included in said remote 
control unit (34). s 

3. The electronic control of claim 1 or claim 2 wherein 
said first and second wire-free communication 
means (60, 66) send and receive said output (58) 
and reply signals (70) via an intermittent infrared io 
beam. 

4. A cooking system comprising: 

a cooking appliance; is 
an electronic control according to any preced- 
ing claim. 

5. The cooking system of claim 4, wherein said cook- 
ing appliance further comprises a glass ceramic 20 
cooktop (20) and said appliance control unit (32) is 
disposed beneath said glass ceramic cooktop (70). 

6. The cooking system of claim 4 or 5, wherein said 
cooking appliance comprises at ieast one heating 25 
element (22) and said output signals (58) further 
comprise a signal specifying the mode of operation 

of said control unit (34), a signal representing the 
selected power levels of said heating element (22) 
and a first checksum signal. 30 

7. The cooking system of any one of claims 4-6, 
wherein said reply signals (70) further comprise a 
signal representing the mode of operation of said 
cooking appliance and a second checksum signal. 3S 

8. A method of controlling the cooking system of any 
one of claims 4 to 7, said method comprising the 
steps of: 

40 

selecting said operatbnal parameters of said 
cooking appliance; 

processing said selections into a plurality of 
output signals (58); 

intermittently transmitting said output signals 45 
(56) from said first wire-free communication 
means (60); 

intermittently receiving said output signals (58) 
at said second wire-free communk^ation means 
(60); so 
generating said reply signals (70); 
intermittently transmitting said reply signals 
(70) from said second wire-free communication 
means (66); 

intermittently receiving said reply signals (70) ss 
with said first wire-free communication means 
(60), 



and further comprising either the steps of: 

timing the time period between the transmis- 
sion of an output signal (58) and the receipt by 
said first wire-free communication means (60) 
of a subsequent reply signal (70); 
generating a warning signal upon the determi- 
nation of an elapsed time period between the 
transmission of said intermittent output signals 
(58) and the receipt of said intermittent reply 
signal (70) by said first wire-free communica- 
tion means (60) exceeding said first predeter- 
mined value, 

measuring the total period of time between the 
receipt by said second wire-free communica- 
tion means (66) of successive error free output 
signals (58); and 

de-energising a heating element (22) of said 
cooking appliance upon the determination of an 
elapsed total period of time between the receipt 
by said second wire-free communication 
means (66) of successive output signals (58) 
exceeding said third predefined value. 

or alternatively the steps of: 

timing the time period between the receipt by 
said first wire-free communication means (60) 
of successive reply signals (70); 
generating a warning signai upon the determi- 
nation of an elapsed time period between the 
receipt of successive reply signals (70) exceed- 
ing said second predetermined value; 
measuring the total period of time between the 
receipt by said second wire-free communica- 
tion means (66) of successive error free output 
signals (68); and 

de-energising a heating element (22) of said 
cooking appliance upon the determination of an 
elapsed total period of time between the receipt 
by said second wire-free communication 
means (66) of successive output signals (58) 
exceeding said third predefined value; 



Patentanspruche 

1. Elektronisches Steuersystem zur Verwendung mit 
einem Kochgerat mit 

einer Fernsteuereinheit (34), die vom Koch- 
gerat abgesetzt anordenbar ist, 

wobei die Fernsteuereinheit (34) einschlie3t: 

eine Wahleinrichtung (48, 50) zur Auswahl der 
Betriebsparameter des Kochgerats und zum 
Erzeugen von Auswahlsignalen; 
eine Verarbeitungseinrichtung (56) zum Verar- 
beiten der getroffenen Auswahl zu einer Viel- 
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zahl von Ausgangssignalen (58); 
eine erste drahtfreie Kommunikationseinrich- 
tung (60) zum intermittierenden Aussenden der 
Ausgangssignale (58) und zum intermittieren- 
den Empfangen von Antwortsignalen (70); und s 

eine Steuereinheit (32) fur das Kochgerat, die 
einschlieQt: 

eine Einrichtung zum Erzeugen der Antwortsi- io 
gnale (70) aufweist, wobei die zweite drahtfreie 
Kommunikationsernrichtung (66) betrleblich 
mit der Erzeugungseinrlchtung verbunden ist, 
um intermlttierend das Ausgangssignal (58) zu 
empfangen und die Antwortsignale (70) inter- is 
mittierend auszusenden; sowie weiterhin 
eine Schalteinrichtung (68), die betrieblich mit 
einem Heizelement (22) verbunden ist und da- 
zu dient, das Kochgerat zu steuern, wobei die 
Schalteinrichtung (68) betrieblich an die zweite 20 
drahtfreie Kommunikationseinrichtung (66) an- 
geschlossen ist; 

wobei das elektronische Steuersystem weiterhin 
aufweist entweder: 2S 

einen Zeitgeber zum Messen der Zeitspanne 
zwischen dem Aussenden eines Ausgangssi- 
gnals (58) und dem Empfang eines nachfolgen- 
den Antwortsignals (70) durch die erste draht- 30 
freie Kommunikationseinrichtung (60); 
eine Warneinrichtung (57) zum Erzeugen eines 
Wamsignals, wenn ermittelt wird, dass eine 
Zeitspanne zwischen dem Aussenden des in- 
termittierenden Ausgangssignals (58) und dem 3S 
Empfang des intermittierenden Antwortsignals 
(70) durch die erste drahtfreie Kommunikati- 
onseinrichtung (60) einen ersten vorbestimm- 
ten Wert ubersteigt; 

eine Einrichtung zum Messen der gesamten 40 
Zeitspanne zwischen dem Empfang aufeinan- 
der folgenderfehlerfreierintermittierender Aus- 
gangssignale (58) durch die zweite drahtfreie 
Kommunikationseinrichtung; und 
eine Einrichtung zum Stromlosschalten eines 4S 
Heizelements (22) des Kochgerats, wenn er- 
mittelt wIrd, dass die gesamte abgelaufene 
Zeitspanne zwischen dem Empfang aufeinan- 
derfolgender intermitterender Ausgangssigna- 
le (58) durch die zweite drahtfreie Kommunlka- so 
tionselnrichtung (66) einen dritten vorbestimm- 
ten Wert ubersteigt; 

Oder alternativ: 

55 

eine Zeitgabeeinrichtung zum Bestimmen der 
Zeitspanne zwischen dem Empfang aufeinan- 
derfolgender Antwortsignale (70) durch die er- 



ste drahtfreie Kommunikationseinrichtung (60); 
eine Warneinrichtung (57) zum Erzeugen eines 
Wamsignals, wenn ermittelt wird, dass die ab- 
gelaufene Zeitspanne zwischen dem Empfang 
aufeinander folgender intermittlerender Ant- 
wortsignale (70) einen zweiten vorbestimmten 
Wert ubersteigt; 

eine Einrichtung zum Messen der gesamten 
Zeitspanne zwischen dem Empfang aufeinan- 
der folgender fehlerfreier intermittlerender Aus- 
gangssignale (58) durch die zweite drahtfreie 
Kommunikationseinrichtung (66); und 
eine Einrichtung zum Stromlosschalten eines 
Heizelements (22) des Kochgerats, wenn er- 
mittelt wird, dass eine abgelaufene gesamte 
Zeitspanne zwischen dem Empfang aufeinan- 
der folgender Intermittlerender Ausgangssi- 
gnale (58) durch die zweite drahtfreie Kommu- 
nikationseinrichtung (66) einen dritten vorbe- 
stimmten Wert ubersteigt. 

2. Elektronlsches Steuersystem nach Anspruch 1 , bei 
dem die Warneinrichtung (57) Tell der Femsteuer- 
elnheit (34) ist. 

3- Elektronlsches Steuersystem nach Anspruch 1 
Oder 2, bei dem die erste und die zweite drahtfreie 
Kommunikationseinrichtung (60, 66) die Ausgang- 
sund Antwortsignale (58. 70) mittels eines intermit- 
terenden Infrarotlichtstrahls senden bzw. empfan- 
gen. 

4. Kochsystem mit 
einem Kochgerat und eInem elektronischen 

Steuersystem nach einem der vorgehenden An- 
spruche. 

5. Kochsystem nach Anspruch 4, bei dem das Koch- 
gerat weiterhin eine Glaskeramlk-Herdplatte (20) 
aufweist und die Gerate-Steuereinheit (32) unter 
der Glaskeramlk-Herdplatte (20) angeordnet ist. 

6. Kochsystem nach Anspruch 4 Oder 5, bei dem das 
Kochgerat mindestens ein Heizelement (22) auf- 
weist und die Ausgangssignale (58) weiterhin ein 
Signal, das die Betrlebsweise des Steuereinheit 
(34) angibt, ein Signal, das die gewahlten Lei- 
stungsnlveaus des Heizelements (22) darstellt. und 
ein erstes Prufsummensignal aufweisen. 

7. Kochsystem nach einem der Anspruche 4 - 6, bei 
dem die Antwortsignale (70) weiterhin ein Signal, 
das die Betriebsweise des Kochgerats darstellt. so- 
wie ein zweites Prufsummensignal aufweisen. 

8. Verfahren zum Steuern des Kochsystems nach ei- 
nem der Anspruche 4 bis 7, das folgende Schritte 
aufweist: 
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er Ausgangssignale (58) durch die zweite 
drahtlreie Kommunikationseinrichtung (66); 
und 

Stromlosschalten eines Heizelements (22) des 
s Kochgerats, wenn bestimmt wird, dass eine ab- 

gelaufene gesamte Zeitspanne zwischen dem 
Empfang aufeinander folgender Ausgangssi- 
gnale (58) durch die zweite drahtfrele Konnmu- 
nikationseinrichtung (66) den dritten vorgege- 
10 benen Wert ubersteigt. 



Auswahlen der Betriebsparameter des Koch- 
gerats, 

Verarbeiten der getroffenen Auswahl zu einer 
VIelzahl von Ausgangsslgnalen (58); 
internnittierendes Aussenden der Ausgangssi- 
gnale (58) aus der ersten drahtfreien Kommu- 
nikationseinrichtung (60); 
intermitterendes Empfangen der Ausgangssi- 
gnale (58) an der zweiten drahtfreien Kommu- 
nikationseinrichtung (60); 
Erzeugen der Antwortsignale (70); 
intermittierendes Aussenden der Antwortsi- 
gnale (70) aus der zweiten drahtfreien Kommu- 
nikationseinrichtung (66); 
intermittierendes Empfangen der Antwortsi- is 
gnale (70) mittels der ersten drahtfreien Kom- 
munikationseinrichtung (60); 

und weiterhin entweder mit folgenden Schritten: 

20 

Bestimmen der Zeitspanne zwischen dem Aus- 
senden eines Ausgangssignals (58) und dem 
Empfang eines darauf folgenden Antwortsi- 
gnals (70) durch die erste drahtfreie Kommuni- 
kationseinrichtung (60); 25 
Erzeugen eines Warnsignals, wenn bestimmt 
wird, dass eine abgelaufene Zeitspanne zwi- 
schen dem Aussenden der intermittierenden 
Ausgangssignale (58) und dem Empfang des 
intermittierenden Antwortsignals (70) durch die 30 
erste drahtfreie Kommunikationseinrichtung 
(60) den ersten vorbestimmten Wert ubersteigt; 
Messen der gesamten Zeitspanne zwischen 
dem Empfang aufeinander folgender fehlerf rei- 
er Ausgangssignale (58) durch die zweite 3S 
drahtfreie Kommunikationseinrichtung (66); 
und 

Stromlosschalten eines Heizelements (22) des 
Kochgerats, wenn bestimmt wird, dass eine ab- 
gelaufene gesamte Zeitspanne zwischen dem 40 
Empfang aufeinanderfolgender Ausgangssi- 
gnale (58) durch die zweite drahtfreie Kommu- 
nikationseinrichtung (66) den dritten vorgege- 
ben Wert ubersteigt, 

4S 

Oder alternativ mit folgenden Schritten: 

Bestimmen der Zeitspanne zwischen dem 
Empfang aufeinander folgende Antwortsignale 
(70) durch die erste drahtfreie Kommunikati- so 
onseinrichtung (60); 

Erzeugen eines Warnsignals, wenn bestimmt 
wird, dass eine abgelaufene Zeitspanne zwi- 
schen dem Empfang aufeinanderfolgender 
Antwortsignale (70) den zweiten vorbestimm- ss 
ten Wert ubersteigt; 

Messen der gesamten Zeitspanne zwischen 
dem Empfang aufeinander folgender f ehlerf rei- 



Revendieatlons 

1. Commande ^lectronique destin^e k Stre utilis^e 
avec un appareil de cuisson, comprenant : 

une unit6 de commande k distance (34) des- 
tinSe ^ §tre plac^e k distance de I'appareil de cuis- 
son, 

I'unit^ de commande k distance (34) 
comprenant : 

un dispositif (48, 50) de selection des param^- 
tres de f onctionnement de I'appareil de cuisson 
et de creation de signaux de selection, 
un dispositif (56) de traitement des selections 
sous forme de plusieurs signaux de sortie (58). 
un premier dispositif (60) de communication 
sans fil destine a ^mettre par intermittence les 
signaux de sortie (58) et a recevoir par intermit- 
tence des signaux de r^ponse (70), et 
une unite de commande d'appareii (32), I'unite 
de commande d'appareii (32) comprenant : 
un dispositif g6n6rateur des signaux de repon- 
se (70), le second dispositif (66) de communi- 
cation sans fil etant connects pendant le fonc- 
tionnement au dispositif g^ndrateurafin qu'il re- 
solve par intermittence le signal de sortie (58) 
et emette par intermittence les signaux de re- 
ponse (70), et 

un dispositif de commutation (68) qui, pendant 
{'utilisation, est connects k un dldment de 
chauffage (22), le dispositif de commutation 
(68) 6tant destine k commander I'appareil de 
cuisson, le dispositif de commutation (68) etant 
connects pendant le fonctionnement au se- 
cond dispositif (66) de communication sans fil, 
la commande eiectronique comprenant en 
outre soit : 

un dispositif de mlnutage destine k mesurer la 
periode comprise entre remissk}n d'un signal 
de sortie (58) et la reception d'un signal ulte- 
rieur de reponse (70) par le premier dispositif 
(60) de communication sans fil, 
un dispositif d'avertissement (57) destine k 
creer un signal d'avertissement k la fin d'une 
periode ecouiee comprise entre la transmission 
du signal intermittent de sortie (58) et la recep- 
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tion du signal intermittent de r§ponse (70) par 
le premier dispositif (60) de communication 
sans fil au-dei^ d'une premiere valeur pred6- 
terminee, 

un dispositif de mesure de la p6riode totale s 
comprise entre la reception, par le second dis- 
positif (66) de communication sans fil, de si- 
gnaux de sortie intermittents successifs sans 
erreur (58), et 

un dispositif de d^sexcitation d'un 6l6ment de io 
cinauffage (22) de I'appareil de cuisson apr6s 
determination du fait qu'une pdriode totale 
6coul6e entre la reception des signaux de sor- 
tie intermittents successifs (58) par le second 
dispositif (66) de communication sans fil d6pas- is 
se une troisi6me valeur pr6d6temiin6e. 

soit 

un dispositif de minutage de la p6riode compri- 20 
se entre la reception de signaux successifs de 
reponse (70) par le premier dispositif (60) de 
communication sans fil, 

un dispositif d'avertissement (57) destine k 
creer un signal d'avertissement lors de la d6- ss 
termination du fait qu'une periode ecoul6e 
comprise entre la reception de signaux de re- 
ponse intermittents successifs (70) est au-del^ 
d'une seconde valeur pred^terminee, 
un dispositif de mesure de la p§riode totale 30 
comprise entre la reception, par le second dis- 
positif (66) de communication sans fil, de si- 
gnaux de sortie intermittents successifs sans 
erreur (58), et 

un dispositif de d6sexcitation d'un element de 3S 
chauffage (22) de I'appareil de cuisson apres 
determination du fait qu'une periode ecoulee 
comprise entre la reception de signaux de sor- 
tie intermittents successifs (58) par le second 
dispositif (66) de communication sans fil est au- 40 
del^ d'une troisidme valeur pr6d6termin6e. 

Commande 6lectronique selon la revendication 1 , 
dans laquelle le dispositif d'avertissement (57) est 
inclus dans I*unit6 de commande k distance (34). 4S 

Commande electronique selon la revendication 1 
ou 2, dans laquelle le premier et le second dispositif 
(60, 66) de communication sans fil 6mettent et re- 
solvent les signaux de sortie (58) et de r6ponse (70) so 
k I'aide d'un faisceau infrarouge intermittent. 

Syst^me de cuisson, comprenant : 

un appareil de cuisson, et 55 
une commande 6lectronique selon Tune quel- 
conque des revendications pr6c6dentes. 



5. Systdme de cuisson selon la revendication 4, dans 
lequel I'appareil de cuisson comporte en outre une 
table de cuisson vitroc6ramique (20), et I'unite de 
commande tfappareil (32) est placde sous la table 
de cuisson vitroc6ramique (70). 

6. Syst^me de cuisson selon la revendication 4 ou 5. 
dans lequel I'appareil de cuisson comprend au 
moins un 6l6ment de chauffage (22), et les signaux 
de sortie (58) comportent en outre un signal sp6ci- 
fiant le mode de fonctionnement de I'unite de com- 
mande (34), un signal reprdsentant les niveaux 
choisis d'alimentation de r6l6ment de chauffage 
(22), et un premier signal de somme de verification. 

7. Syst^me de cuisson selon I'une quelconque des re- 
vendications 4 a 6, dans lequel les signaux de re- 
ponse (70) comportent en outre un signal repr6sen- 
tant le mode de fonctionnement de I'appareil de 
cuisson et un second signal de somme de verifica- 
tion. 

8. Procede de commande du syst^me de cuisson se- 
lon I'une quelconque des revendications 4 ^ 7, ie 
procede comprenant les etapes suivantes ; 

la selection des parametres de fonctionnement 

de I'appareil de cuisson, 

le traitement des selections sous forme de plu- 

sieurs signaux de sortie (58), 

la transmission par intermittence des signaux 

de sortie (58) par le premier dispositif (60) de 

communication sans fil, 

la reception par intermittence des signaux de 
sortie (58) par le second dispositif (60) de com- 
munication sans fil, 

la creation des signaux de r6ponse (70), 

la transmission par intermittence des signaux 

de reponse (70) par le second dispositif (66) de 

communication sans fil, 

la reception par intermittence des signaux de 

reponse (70) k I'aide du premier dispositif (60) 

de communication sans fil, et 

comprenant en outre soit les etapes 
suivantes : 

le minutage de la p6riode comprise entre la 
transmission d'un signal de sortie (58) et la re- 
ception, par le premier dispositif (60) de com- 
munication sans fil, d'un signal suivant de re- 
ponse (70), 

la creation d'un signal d'avertissement apres 
determination d'une periode ecouiee comprise 
entre la transmission des signaux intermittents 
de sortie (58) et la reception du signal intermit- 
tent de reponse (70) par le premier dispositif 
(60) de communication sans fil, qui depasse la 
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premidre valeur prdddterminde. 
ta mesure de la p^riode totale comprise entre 
(a reception, par le second dispositif (66) de 
communication sans fil, de signaux de sortie 
successifs sans erreur (58), et s 
la ddsexcitation d'un 6l6ment de chauffage (22) 
de I'appareil de cuisson aprds determination 
d'une p^riode totale dcoulde entre la reception, 
par le second dispositif (66) de communication 
sans fil, de signaux successifs de sortie (58) qui io 
dSpasse la troisidme valeur pr6d6termin6e, 

soit les Stapes suivantes : 

le minutage de la pSriode comprise entre la r6- is 
ception, par le premier dispositif (60) de com- 
munication sans fil. de signaux successifs de 
reponse (70), 

la creation d'un signal d'avertissement apr^s 
determination d'une pSriode ecoulee comprise 
entre la reception de signaux successifs de re- 
ponse (70) qui depasse la seconde valeur pre- 
determinee, 

la mesure de la periode totale comprise entre 
la reception, par le second dispositif (66) de 2S 
communication sans fil, de signaux de sortie 
successifs sans erreur (58), et 
ladesexcrtation d'un element de chauffage (22) 
de Tappareil de cuisson apres determination 
d'une periode totale ecouiee, entre la recep- 30 
tion, par le second dispositif (66) de communi- 
cation sans fil, de signaux de sortie successifs 
(58), qui depasse la troisidme valeur predeter- 
minee. 
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